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The last decade is characterized by major developments in the area of smart textiles, leading to 
the concept of wearable intelligent textile systems. These new generations of garments are 
capable of monitoring vital and environmental signals and are made truly wearable by equipping 
them with a wireless communication system out of textile material. The availability of 
electrotextiles, combined with existing advanced textile materials leads to antennas integratable 
into high end professional apparel.  
 
This paper reports on the design methodology and testing of a textile antenna based on a ballistic 
and fire resistant aramid fabric. The design was aimed at an antenna for short range 
communication operating in the 2.45 GHz ISM band. A single-feed rectangular-ring patch 
antenna proved to provide sufficient bandwidth and additionally required robustness (A. 
Tronquo, H. Rogier, C. Hertleer and L. Van Langenhove, IEE Electronics Letters 2006, Vol. 42, 
n° 3, p 142-143). The broad bandwidth is obtained by exciting two orthogonal modes at slightly 
different frequencies. This also results into an antenna with a nearly circular polarization.  
However, material selection is a crucial step when designing an antenna for integration into 
protective clothing. Therefore the antenna was mounted onto a multilayer aramid fabric. Several 
layers of fabric are stacked in order to guarantee a bandwidth of over 100 MHz. The presented 
antenna has a gain along the broadside direction of 5 dBi. Furthermore, the research focuses on 
the antenna behavior in real time applications such as presence of the body, coverage of the 
antenna by other textile layers and bending. Therefore simulation and measurement results of the 
manufactured prototypes are compared.  
 
This research contributes to the development of a new generation of professional apparel that 
increases the safety of the wearer without diminishing the comfort.  
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